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Whereto find L-jets
(HiddenValley + SUSY)

A Introduced byStrassle& ZurekPLB 651 (2007)
A Many phenomenological scenarios possible.

A Visible sector SUSY is
produced

A SUSY SML:P L:jet

I At least 2 tjets per event
I Also get large MET

I But need lowmass SUSY to
be real

I Dark photon (&eV\j ¢>
) decays into SM fermions
? through mixing with photon
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TevatronPerformance

Run Il Integrated Luminosity 19 April 2002 - 21 August 2011
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Thanks toTevatronfor its incredible performance along all thesgears!!!
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ExperimentalSetup

A Central Tracking

I SiliconVertex
Detector

I FiberTracker
"""" ‘Calorimeter
radirgsem | | |< 3
‘Muon System

I GoodCoverage
-10 -5 0 5 10 |||<2
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Pointing EM showers

‘ Central Calorimeter

EM Shnwe M4

A Excellent granularity of
the calorimeter and
preshowerallows
reconstruction of EM
menr shower direction.

A Ableto measure /
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identify production
| vertex

A Farawayfrom the

where tracking is

Inefficient
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Decaydo the dark side

A If the lightest SUSY particle (LSP) of the hidden séX)ds
lighter than the lightest SM SUSY partner {S8f)the SM
LSRcan decay promptly into particles of tieddensector

A All SM LSPs decav taelt
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l.e.chargino+neutralingroduction, with
decays into SMLSPs, which then decay into
dark sector SUSY particles (X)

and dark photons.

> X

One of the diagrams giving rise to the
events with a photon, dark photon

(* D), and large missing

energy due to escaping dark
neutralinos(X)

PRL 103, 081802Q@09)



Branching fraction
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DarkPhoton Decays

A Dark photons decay through mixing with photons into SM fermions with
branching fractions that can be calculated from the measurements of

o(ete™ - hadrons)

o(ete” »u*u7)
and strongly depend on the dark photon mass.
A We study a range of dark photon masses from 0.15 tdG2¥
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Branching ratio of the dark
photon into electrons (red line),
muons(blue line) and hadrons
(magenta line)

Experimental signature: two very
close leptons



DarkPhoton Reconstruction

Two spatially close
tracks can be reliably ik
resolved in the central i
tracker 6
Y:; Theresolution in the Iy
SR muonsystem makes it VLT
B look as a singlenuon _ P11
/| “::f 1 ¢ : ._ '.“'-_.. et . ‘ ;t.._.’. F .;_.
g <& Jf ' ALY i et e /4
o Vo - [remmtmm———
Q% . * ... | electrons form one
0 i | calorimeter cluster -
- similar to photon
conversions
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L-jet Identification

6ElectronL-2 S G ¢ aadz2-gSié

EMcluster pt > 15GeV 3 hittracksin muonsystem

Matchedto pt> 10GeVtrack Matchedto pt> 10GeVtrack
A Thetwo tracksmustbe nR>0.8apart uon
A Eachof the two tracksmusthavel caimpaniontracké / iy

I pt>4GeV, and deastonesiliconhit

I NR<0.2, fZ<1cm from seedtrack Q

i Oppositechargefrom seedtrack Tk

Companion
Track

P AR = \/Ap? + An?
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L-jet Isolation

Need isolation to separate from mujgt background
But keep isolatiohooseenoughnot to kill possible signals!

¢ KS WW{i NI} Qdefinedbya schlasintyepDof thacks

with pT>0.5GeV z< 1 cm fronthe seed track at its distanasf
closestapproach tahe beam line, and within an annul@s2 1R<0.4
relativeto the seedtrack

Muonisolation in calorimetetn< .066*pT+2.3%eV 0.19R<0.4 of eithemuonor
companion track
I Remove 94% of Background

Electron isolation in calorimeteremk .085*pF.53 GeV 0.291R<0.4 in EM layers
andnR<0.4in hadroniclayers (corrected for underlying event and pileup at high
luminosity)

I Remove90%of Background

|solation cuts are functions of-jet pT so not to bias MET measurement
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Two candidateselectron|-jets, two
jets, large MET

MET

I-jet I-jet



